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I. INTRODUCTION 



War is a matter of vital importance to the State; the province of life or death; the 
road to survival or ruin. It is mandatory that it be thoroughly studied. 



- Sun Tzu (Date: Approximately 500 B.C.) [Ref. 1: p. 63] 



A. PURPOSE AND ACKNOWLEDGEMENTS 

This thesis develops an adaptive structure for analyzing problems involving 
complex sociotechnical systems 1 in the context of societal warfare. 2 It is a tool by 
which war, as Sun Tzu has exhorted, can "be thoroughly studied." Throughout the 
thesis, this adaptive analysis tool will be called the modular analysis process (MAP). It 
is hoped that the MAP will help in the efforts to efficiently study and effectively 
respond to the complex problems associated with societal warfare. 

The MAP is an adaptive analysis tool for three principal reasons. First, it is 
adaptive in that it is built around analysis principles rather than a specific application 
or method. Principles transcend methods. That is, they are generally applicable to any 
analysis rather than being tailored to a specific type of problem. For example, when a 
software development team is in the initial stage of developing a complex computer 
program, they normally follow the principle of modeling the information flow and 
control within that program before actually beginning to code the program. The 
principle here is to decompose a complex program by modeling information flow and 
control at the onset. This decomposition can be done by numerous methods, such as 
flow charts, software verification diagrams, data flow diagrams, structure charts, 
etcetera. The difference is that a method is a specific means of implementing a 
principle. 



1 As defined by H. A. Linstone, the issues in a sociotechnical system "must deal 
not only with the technological aspect but with the social and human facets 
surrounding and interacting with it" [Ref. 2: p. 39]. 

For the purposes of this thesis, "societal warfare" refers to the process wherebv a 
nation or nation-group engages in actions along any dimension of the social conflict 
spectrum in order to dominate, control, weaken, or destroy an opposed nation or 
nation-group. The terms "societal warfare" and "sociotechnical systems" will be 
explained in more detail in the next chapter. 
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Second, the MAP is adaptive in that it is conforming. It can be shaped to fit the 
problem of interest. The structure explicitly allows for the uniqueness of a particular 
problem. It does this by allowing the analyst to select which portions of the MAP are 
applicable to the problem of interest. The analyst is not required to step through every 
module or concept within the structure. 

A final reason that the MAP is an adaptive tool is because it encourages the 
analyst or analysis team to examine a problem from a variety of perspectives (that is, a 
Singerian 3 approach [Ref. 2: p. 16]. For example, when building an analysis team, the 
MAP encourages the enlistment of people with not only interdisciplinary backgrounds, 
but also ones with interparadigmatic backrounds, (that is, those who have different 
methods of inquiry and problem-resolution) [Ref. 2: p. 358]. A Singerian problem 

formulation would ask questions such as those listed below. 

1. Has a broad enough perspective on the w’ay to solve the problem been taken? 

2. Is the right problem being solved? 

3. What are the modes of inquiry that should be used for the analysis? 

The MAP itself is an expansion and integration of some of the most current 
and/or popular systems and policy analysis methodologies. A complete list of the 
sources for these methodologies can be obtained by examining this thesis' references. 
The following paragraphs will briefly describe the principal works consulted. 

The MAP structure has been influenced primarily by the following works: E. S. 
Quade's books entitled Analysis for Public Decisions and Handbook of Systems Analysis, 
H. A. Linstone's book titled Multiple Perspectives for Decision Making, R. Sweet's 
Modular Command and Control Evaluation Structure (MCES) as described in the 
publications entitled Command and Control Evaluation Workshop and The Modular 
Command and Control Evaluation Structure {MCES) — Applications of and Expansions 
to C3 Architectural Evaluation, and T. P. Rona's paper, C3 As a Force Multiplier. 

Edward Quade's works have helped primarily in identifying the major practices 
and pitfalls in the analysis of complex public policy and military problems. His works 
have served as a baseline for much of what follows in this thesis. 



3 Accordine to H. Linstone, the Singerian mode of analysis is a pragmatic meta- 
inquiring system which includes application of other svstems (such as Hegelian and 
Kantian) as needed. To gain an appreciation for the Singerian approach, Chapter 10 
of the following book is useful: Thought and Wisdom, by Churchman, C. W., 

Intersystems Publications, Seaside, California, 1982. [Ref. 2: p. 15] 
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Harold Linstone's work has had its principal impact by highlighting the 
importance of analyzing complex sociotechnical systems from more than what he terms 
is the "technological" or "rational actor" perspective [Ref. 2: p. 5]. Linstone's work 

explicitly shows the importance of analyzing the decision-making components of 
complex sociotechnical systems from several perspectives, to include organizational and 
personal perspectives (this terminology will be further explained in chapter III of this 
thesis). In addition, he has helped to show the value of using multiple analysis 
perspectives throughout the analysis process. 

Dr. Ricki Sweet's MCES has proved very helpful in the development of 
effectiveness evaluation methodologies. In particular, many of the ideas for this thesis 
originated at two workshops aimed at applying the MCES to Department of Defense 
(DoD) problems. The first of these workshops, sponsored by the Military Operations 
Research Society (MORS), sought to apply the MCES to a broad range of DoD 
problems. The second workshop sought to apply the MCES to some problem areas 
specified by the Strategic Defense Initiative Organization. 

Thomas P. Rona's paper has helped in developing principles to decompose and 
describe complex systems. In addition, his works have proved very helpful in 
developing principles to evaluate system missions. The following paragraphs will 
expand upon the scope of this thesis' analysis structure. 

B. SCOPE 

The MAP is designed to help decision-makers and analysts develop effective and 
adaptive responses to problems that involve the interactions of opposed, complex 
sociotechnical systems. These are problems that require policy and/or systems analysis 
approaches to understand and evaluate. The MAP is helpful in that it provides a 
conceptual roadmap for how to relate and integrate the various activities required for 
analyzing complex, opposed systems. 

Many of the concepts presented in this thesis are also found within the Soviet 
analysis works. It is beyond the scope of this thesis to examine these works other than 
to mention that a significant, substantive body of Soviet thought does address the 
issues of concern in this thesis. 

The MAP can be used to help solve a broad range of problems. For example, 
this structure can be used to guide the analysis supporting the acquisition or 
modification of major systems within the various phases of the Planning, Programming, 
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and Budgeting System (PPBS) [Ref. 3: p. 17], (for example, the concept definition, 

acquisition, and operational life-cycle phases). Yet the MAP is not limited to analysis 
in support of PPBS decisions. It can also be used to assess the merits and costs of 
organizational changes in response to threats. For example, it can be used to analyze 
the impacts of procedures, training, doctrines, and organizational structure in the 
contexts of scenarios and missions. A final example of how the MAP can be used is 
that it can help to develop correlation of forces assessments (alternately called "net 
assessment" by the Office of the Secretary of Defense (OSD)) betiveen opposed 
complex sociotechnical systems to identify adverse trends and evaluate possible 
solutions. 

The MAP explicitly looks at the three dimensions of challenge typically present 
with any problem involving societal warfare, namely, the external challenges (i.e., the 
nature of the threat), the support challenges (i.e., the various factors that limit the 
options for addressing an external threat), and the leadership challenges (i.e., solution 
management). These three challenges are illustrated in Figure 1.1 . An example of 
each of these challenges will be provided in the following paragraphs. 

An example of an external challenge or threat would be a trend where deterrence 
is weakened because a potential enemy is increasing its strategic Sea Launched Ballistic 
Missile (SLBM) and Intercontinental Ballistic Missile (ICBM) force capabilities. This 
external challenge results in an imbalance that, for the purposes of this example, will 
require special action on the part of the hypothetical opponent to rebalance. This 
special action could take on many forms, such as initiating studies to determine the 
impacts of the changing threat to allied forces and their command and control (C2). 

With every external challenge, there is an associated set of support challenges, 
that is, the various challenges associated with gaining support to counter a perceived 
threat. If, for example, a strengthening of deterrence is sought through the 
development of a strategic defensive system, then a vast array of allied support 
challenges might arise, such as those involving technological support, fiscal support, 
public support, international support, etcetera. The extent to which support can be 
obtained defines the limits that the analyst and decision-maker must work within. 

The challenge of managing the development of a solution that considers and 
effectively responds to the above two challenges is the final dimension of challenge in 
the MAP, namely, the leadership challenge. The MAP has been designed to provide a 
managerial framework for developing these adaptive responses. Hence, the MAP not 
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Figure 1.1 The Three Dimensions of Challenge in the MAP 

only seeks to guide the analyst into developing cost-effective solutions to a decision- 
maker's problem, it also helps the analyst to effectively conduct the analysis. 

Most of the examples used in this thesis will be taken from the areas of nuclear 
warfare analysis and command and control (C2) analysis. For example, the MAP will 
highlight some of the ways the United States' analysis community currently assesses 
strategic nuclear issues. In particular, the MAP will look at an extended example 
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which examines the problem of how to design a command and control concept for the 
exercise of operational command 4 authority above the theater level commander in the 
context of multi-theater or global-scale warfare. This problem will be called the 
SuperCINC problem throughout the remainder of this thesis. 

C. GOALS FOR THE ANALYSIS STRUCTURE 

The history of failure in war can be summed up in two words: Too Late. Too 
late in comprehending the deadly purpose of a potential enemv; too late in 
realizing the mortal danger; too late m preparedness; too late 'in uniting all 
possible forces for resistance; too late in standing with one's friends. 

- General Douglas MacArthur [Ref. 4: p. 1] 

There is one overriding goal behind the development of this analysis structure. 
This goal, which is alluded to in the above quote, is to help the analysis community 
discover and effectively counter adverse societal warfare trends before it becomes "too 
late" to stop these trends. This thesis' MAP can help to achieve this goal in the 
following two ways. 

First, the MAP can help to counter adverse societal warfare trends by decreasing 
the amount of time required to conduct an effective analysis. This reduction in time 
can be achieved through the MAP in two ways. First, the MAP helps provide several 
definitions, such as the one for complex sociotechnical systems, that help the analyst to 
relatively rapidly conceptualize and decompose a problem. Thus, the structure helps to 
speed up the time required to answer the question of "what is the nature of the 
problem to be solved?" Second, the thesis provides a generic analysis process with 
which to solve problems. This MAP can be quickly adapted to the needs of a 
particular analysis and hence reduces the time required to develop an analysis 
methodology. 

Whereas the previous paragraph has explained some ways in which the MAP can 
help with the efficiency of an analysis, three ways will now be examined that look at 
how the MAP can improve the effectiveness of an analysis. To begin with, the MAP 
can improve the effectiveness of an analysis by providing a structure that would 
stimulate, rather than constrain, the creativity and competence of the analyst. Many 



operational command refers to those functions of command involving the 
composition of subordinate forces, the assignment of tasks, the designation of 
objectives and the authoritative direction necessary to accomplish the mission. 
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of the modules (to be described in subsequent chapters) of the analysis structure were 
designed explicitly to help achieve this goal. 

A second way the MAP can improve the effectiveness of an analysis is by its 
emphasis on improving the communications between the decision-maker(s) and 
analyst(s) throughout each stage of an analysis. The structure of the MAP will provide 
many tools to accomplish this goal. 

A final way the MAP can improve the effectiveness of an analysis is by helping 
analysts develop solutions that avoid catastrophic errors. That is, special attention is 
given to highlighting how to implement stages of the structure in such a way as to 
avoid pitfalls in the analysis process. 

D. STRUCTURE OF THESIS 

This thesis has three major remaining sections. The first section, found in 
Chapter II, will develop the definitions to be used throughout the remainder of the 
thesis. In particular, the definitions for "societal warfare" and "sociotechnical system" 
will be developed. The term "sociotechnical system" will then be further decomposed 
into two major divisions: one describing structure and the other describing processes. 
The chapter will then develop the definitions for each of the constituent parts of these 
divisions. 

The second major remaining section, found in Chapter III, will develop and 
explain the Modular Analysis Process (MAP). Each module will be briefly explained in 
the context of the analysis process. 

The third and final major section of this thesis will use the definitions from 
Chapter II and the modules from the MAP developed in Chapter III to examine the 
SuperCINC problem (see the Scope section of this Introduction for a brief description 
of the SuperCINC problem). This chapter will lay the groundwork for future research 
into this problem and is only intended to demonstrate the utility of some of the 
modules within the MAP. 

E. CHAPTER SUMMARY 

This introductory chapter has provided an overview of the purposes, scope, goals, 
and structure of the thesis. Some of the key points of each of these sections of the 
introduction are summarized below. 

The purpose of this thesis was stated as follows: to develop an adaptive structure 
for analyzing problems involving complex sociotechnical systems in the context of 
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societal warfare. This structure, called the Modularized Analysis Process (MAP), is 
adaptive for three reasons. First, it is adaptive in that it is built on analysis principles 
rather than on specific methods. A second reason it is adaptive is because the MAP is 
conforming, that is, it can be shaped to fit the problem of interest. Third, it is adaptive 
in that it encourages the analysis team to view the problem from several different 
analytic perspectives. 

The MAP was described as an integration and synthesis of some of the most 
current and/or popular system and policy analysis methodolgies. The key authors cited 
in this thesis are E. S. Quade, H. L. Linstone, T. P. Rona, and R. Sweet. 

The scope of this thesis was explained as follows. First, the thesis is designed to 
help decision-makers and analysts address problems that require policy and/or systems 
analysis approaches to understand and evaluate. The MAP can be used to solve a 
broad range of problems. For example, it can be used to guide the analysis supporting 
the acquisition or modification of major systems within the various phases of the 
Planning, Programming, and Budgeting System (PPBS) process. It can also be used to 
assess the impacts of procedures, doctrines, and organizational structure in the contexts 
of scenarios and missions. 

A second major aspect of the scope of this thesis is that the MAP considers three 
dimensions of challenge with every societal warfare problem. These three dimensions 
of challenge are illustrated in Figure 1.1 and are listed below: 

1. the external challenge (that is, the threat), 

2. the support challenge (that is, limits), and 

3. the leadership challenge (that is, solution management). 

The goals of the thesis w'ere described as being to help improve the effectiveness 
and efficiency of an analysis. Several ways were mentioned that these goals would be 
realized. For example, the MAP can reduce the time required to perform an analysis 
by helping to provide several definitions, (such as the ones for sociotechnical systems 
to be developed in the next chapter), that help the analyst(s) to relatively rapidly 
conceptualize and decompose a problem. A second way the MAP can be used as a 
tool to more effectively perform an analysis is by providing a structure that helps to 
improve the communication between the decision-maker(s) and analyst(s). 

The last section of the introductory chapter explained the structure of the 
remaining thesis. This structure has three major sections. The first section develops 
the definitions of the terms "sociotechnical system" and "societal warfare." In 
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particular, the term "sociotechnical system" will be decomposed into two major 
divisions: one describing the system’s structure and one describing the processes 
interacting with and in the system. Both divisions will be explained in detail. The 
second major remaining section of the thesis will develop the generic structure of the 
Modular Analysis Process (MAP). The final section will then apply portions of the 
MAP to an extended example called the SuperCINC problem. 
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II. DEFINITIONS 



A. CHAPTER OVERVIEW 

This chapter will provide a core of definitions that will be used throughout the 
remainder of this thesis. The chapter begins with a development of the term "societal 
warfare." The reason the chapter starts here is because this thesis' analysis structure, 
the Modular Analysis Process (MAP), is designed to examine complex sociotechnical 
systems in the context of societal warfare. This section will show that "societal 
warfare," for the purposes of this thesis, is more than just armed conflict between 
opposed nations. The Soviet's concepts of class struggle and warfare will be used to 
illustrate this thesis' use of the term "societal warfare." 

The second major section in this definitional chapter explains the term 
"sociotechnical system." This term will then be decomposed into two major divisions: 
one describing structure and the other describing processes. These two divisions will 
then be further decomposed into their constituent parts. 

B. SOCIETAL WARFARE 

1. Societal Warfare Defined 

The first, the supreme, the most far-reaching act of judgment that the statesman 
and commander have to make is to establish . . . the kind of war on which they 
are embarking; neither mistaking it for, nor trying to turn it into, something tha't 
is alien to its nature. This is the first of all strategic questions and the most 
comprehensive. 

- Karl von Clausewitz [Ref. 5: p. 1] 

War is a societal process, not just a military endeavor. The outbreak of armed 
conflict between opposed military forces is merely one manifestation of this warfare, 
and often occurs at the end, rather than the beginning of a long struggle between 
nations. Those nations that become complacent during times of detente, or "peaceful 
coexistence" as the Soviet's might say [Ref. 6: p. 184], may too late discover that their 
self-proclaimed enemy has continued to wage an insidious, vigorous, and lethal form of 
societal warfare. Hence, throughout this thesis, the term "societal warfare" will mean 
the process where a nation and/or nation-group engages in overt and/or covert actions 
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along any dimension of the social conflict spectrum in order to dominate, control, 
weaken, or destroy an opposed nation and/or nation-group. 

The reason that the term "societal warfare" was selected, as opposed to the 
parallel Soviet concept embraced in their term, struggle, is because the term "warfare" 
invokes a higher level of response in the hearts of most hearers [Ref. 7: p. 38]. Soviet 
terms like "conflict" and "struggle" frequently do not generate much attention or 
rational fear in the minds of those who are the object of planned destruction or 
domination. 

2. The Soviet View of Class Struggle, Peaceful Coexistence and War 

This subsection will use the Soviet concepts of class struggle, peaceful 
coexistence, and war to help explain this thesis' use of the term societal warfare. This 
subsection will use several extended quotes to illustrate or explain the Soviet point of 
view. 

The idea of class struggle (or in the terminology of this thesis, societal 
warfare), is a major tenet in Marxist-Leninist philosophy. The Soviets use terms such 
as "peaceful coexistence" and "struggle" in a way that diverges from the generally 
accepted Western connotation of these terms. For example, the Western usage of the 
term "struggle" does not require an unending struggle until the extinction of one social 
system (for example, Capitalism) whereas the Soviet sense of this word does [Ref. 7: 
p. 38]. These terms are somewhat soothing and subtle, and hence, can be used to 
weaken internal and external opposition to the vigorous form of societal warfare waged 
during the absence of armed conflict. For instance, as the book titled Lexicon of Soviet 
Political Terms states: 5 



What the phrase PEACEFUL COEXISTENCE seems to imply is the recognition 
of the right of nations to decide their own destiny independently and to have 
their sovereignty and territorial integrity respected oy other nations. Yet Lenin 
regarded PEACEFUL COEXISTENCE as a major form of class struggle. 
(Emphasis present in original text). [Ref. 6: p. 183] 



5 This book is not a Soviet publication. It's author, Ilva Zemstov, was bom in 
Baku, Russia and lived there until 1973. He received a Ph.T). in philosophy and a 
Ph.D. in sociology from the National Academy of Sciences in Moscow. Dr. Zemstov 
served on the executive board of the Soviet Sociological Association as well as serving 
a term as the Director of the Sociological Information Center in Baku. Dr. Zemstov Is 
currently the Director of the Israel Research Institute of Contemporary Society where 
he is^. continuing his research on the Soviet system, w’hicn he now o'pposes. 
[Ref. 6: From the cover of this book] 
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An example of the Soviet usage of the words "peaceful coexistence" and "class 
struggle" are provided in the following quote, taken from a book titled, Selected Soviet 
Military Writings 1970 - 1975. 



The struggle to assert the principles of peaceful coexistence and mutuallv 
advantageous cooperation in relations between states with different social 
systems does not mean, of course, the relaxation or cessation of the class struggle 
between socialism and capitalism, the disappearance of the opposition betwTeen 
them, or a change in the social essence of these two social systems. The class 
struggle between socialism and capitalism is being w r aged and will continue in the 
economic and political fields as well as in the iaeolotgical field. We have been 
and remain opponents of imperialism, bourgeois ideology and morality. There 
has not been, there is not, and there cannot be a class peace between socialism 
and capitalism or peaceful coexistence between the communist and bourgeois 
ideologies. [Ref. 7: p. 38] 



The Soviet concept of struggle during times of peaceful coexistence has 
allowed the Soviets to engage in a broad range of "struggles" against the West. Some 
examples of these w’ould be the waging of ideological and psychological warfare against 
the West as w'ell as justifying wars of liberation to weaken Western alliances [Ref. 6: 
p. 183]. The following quote illustrates the Soviet belief in engaging in class struggle at 
whatever level of conflict is best suited to the communist goals: 



Marxism is distinguished from all primitive forms of socialism by the fact that it 
does not tie the movement to any particular form of strugale. It recognizes the 
most varied forms of struggle .... At different moments of economic evolution, 
and depending upon varying political, national, cultural, and other social 
conditions, different forms of struggle assume prominence, become the chief 
forms of struggle, and in turn, cause the secondary and supplementary forms of 
struggle to change their appearance. 



- Lenin [Ref. 8: p. 286] 

The Soviets have long felt that they had a clearer understanding of the 
importance of class struggle, especially during times of "peace", than had the capitalist 
states. Lenin's statement that the capitalists "will sell us the rope with w’hich to hang 
them," graphically demonstrates the feeling that Lenin had about the naivity of the 
capitalist states. The following discussion on this quote of Lenin's is found in the 
Lexicon of Soviet Political Terms : 



Lenin used to stress the view that the capitalists of the whole w'orld and their 
governments would close their eyes to reality in the race to capture the Soviet 
market, and would be deaf, dumb, and blind. He said thev would grant credits 
that would enable the USSR to support Communist Parties in their own 
countries. By providing materials and technology which the USSR lacked, they 
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would rebuild Soviet military industry which later would facilitate a Soviet 
victory over its suppliers. In other words, the Capitalist profiteers would commit 
suicide .... To all appearances, the policy of detente, including the 
establishment and expansion of economic ties between the USSR and Europe 
and the USA, the development of trade, and the granting of generous Western 
credits to the Soviet Union, all look like Lenin's rope: with the difference that 
instead of being hanged, the "capitalists" may now be killed by nuclear weapons 
systems they contributed to— directly or indirectly. [Ref. 6: p. 184] 



Finally, the Soviet's view of the term "war" is explained in the following quote. 
Although this quote's use of the term "war" (as opposed to this thesis' use of the term 
societal warfare) is confined to armed conflict, it does place armed conflict into a fuller 
context, that of societal politics. This fuller context is also embodied within this thesis' 
term, societal warfare. This quote is taken from the book, Selected Soviet Military 
Writings 1970 - 1975, and is General of the Army V. G. Kulikov's comments on 
Marshal of the Soviet Union B. M. Shaposhnikov's book, The Brain of the Army. 



Based on the Leninist understanding of the nature of war as a continuation of 

R olitics bv other-namelv, forcible-means, the author convincinglv shows that 
le substance of war cannot be reduced merely to a collision of opposing armed 
forces. He writes: "A war is waged by a state as a whole, not only by its armed 
forces, which have been rushed to the front .... It is impossible to place war 
within the confines of strategy alone as though it w’ere the monopoly of the 
military, for w*ar is a specific form of social relations and not just a struggle with 
weapon in hand . . ." (Ref. 9: p. 186] 



C. SOCIOTECHNICAL SYSTEMS (SS) 

1. Section Overview 

The following sections of this definitional chapter are divided into five major 
parts. The first will generally describe the term "sociotechnical systems" (SS). The 
second section will then explain the term, architecture as used thoughout this thesis. 
The remaining three sections will explain the three components of a system, namely, 
the system's entities, structures, and processes. 

2. Sociotechnical Systems Defined 

The following paragraphs define the term "sociotechnical system" (SS) and 
represent a stylized synthesis and expansion of several systems analysis paradigms. 
The term, sociotechnical system, is adapted primarily from H. A. Linstone [Ref. 2: p. 
39], yet has been used by other authors as well. This thesis' synthesis is stylized in that 
it does not reflect fully any of the paradigms presented in the works referenced in the 
first section of the introductory chapter. Rather, this synthesis has selected only 
portions of any single view. The purpose here is not to proliferate terms or confuse 
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